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eight divisions into which the Cretaceous series of Bohemia has been
divided. Numerous profiles of sections and well-executed figures of
the principal fossils accompany the text.
From a slight sketch of the Cretaceous strata as a whole, it seems
to present the characters of a littoral or comparatively shallow-water
deposit. Although no very close comparison can be made between it
and the deeper-water deposits of the same formation in France and
England, yet it has been ascertained that the Bohemian Cretaceous
series corresponds only to the Cenomanian, Turonian and part of the
Senonian, and therefore the Gault and the divisions of the Lower
Cretaceous are absent below; and its highest zone is below that of
Belemnitella quadrata. By Prof. Krejci and the author, the
Bohemian series has been divided, chiefly on palasontological
grounds, into eight divisions, which, with the exception of the
lowest, are of marine origin. The lowest or Perucer division con-
sists of sandstones containing a rich Flora and some sparse remains of
Verbebrates, Molluscs, and Insects. These beds rest unconformably
on Silurian or Carboniferous strata, and are of Lower Cenomanian age.
The division above, or Korycaner beds, are limestones, sandstones,
and conglomerates, characterized by Trigonia sulcataria, Peeten asper,
and Ostrcea diluviana. Next above are the Weissenberg and
Malnitzer beds, principally of sandstones—some glauconitic—of .
Turonian age. The former of these divisions contains numerous fish-
remains, many of which are identical with those of the Chalk at
Lewes ; some of the other fossils present are also common to the
French Craie Chloritee. The Iser, Teplitzer, Priesener and Chlomeker
divisions are regarded as Senonian. From the first of these the
author enumerates 175 species of fossils; the details of the latter
yet remain to be worked out.
MEMOIBS ON EXTINCT NORTH-AMERICAN VERTEBRATES, by Professor
E. D. COPE, in the American Naturalist.1 (Extinct Khinoceroses
and their Allies, Dec. 1879; Extinct Cats, Dec. 1880; Extinct
Dogs, March, 1883; Permian Batrachia, Jan. 1884; The
Creodonta, March, and April, 1884; The Tertiary Marsupialia,
July, 1884; The Condylarthra, Aug. and Sept. 1884; The
Amblypoda, Dec. 1884 and Jan. 1885; The Lemuroidea and
Insectivora, May, 1885.)
IN this valuable series of contributions to a knowledge of themarvellous extinct Vertebrate Fauna of North America, Prof.
Cope informs us in a letter that he has intended to give a resume in
a somewhat popular form of work which either has been or will be
published in fuller detail as opportunity occurs.
Before briefly noticing a few of the more interesting forms, we
must premise that we are scarcely prepared to accept the extremely
complex classification of the Mammalia which Prof. Cope propounds;
1
 We have only space to cite a few from this large series of memoirs.
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and that in our own opinion it is preferable, as fresh discoveries
indicate forms connecting groups widely separated at the present
day, to unite those existing groups rather than to form fresh ones
for the reception of the intermediate forms. Thus, taking the
ungulated mammals as an instance, we find that on page 1121 of
the memoir on the 'Amblypoda,' there are four so-called orders
respectively named the Diplarthra, the Amblypoda, the Taxeopoda,
and the Proboscidea; all of which we think are best included in the
order Ungulata, as it is now very generally employed by English
palaeontologists. Even if this view were not accepted, it would
surely have been preferable to retain the term Ungulata for the two
suborders Perissodactyla and Artiodactyla (the Ungulata Vera of
some English writers), rather than to invent for them the entirely
new term Diplarthra, in which guise they are scarcely recognizable
by the student of recent zoology. Similarly the recent Hyracoidea
are relegated to a minor group of the so-called order Taxeopoda, when
we should have thought it would have been better to retain the former
well-known term in the larger sense, and include in it (of course
presuming that the affinity be a real one) the allied fossil forms.
Another instance occurs in the case of Hycenodon and a host of
allied extinct forms, which (together with some of the recent
Insectivora) Prof. Cope ('The Creodonta,' op. cit.) refers to the sub-
order Creodonta of a large heterogeneous order Bunotheria;—the
remaining Insectivora (judging from an earlier work) being re-
garded as another suborder of equal value with the Creodonta.
Now we confess that we are unable to accept the division of the
modern Insectivora as here proposed ; and we think that as Ffyceno-
don and its allies may be pretty safely regarded as ancestral forms
connecting the modern Carnivora and the Insectivora by almost
insensible gradations, it would be preferable that they should be
affiliated to one or other of these orders,—our inclination tending to
the Carnivora. This appears to us as a more advantageous plan than
creating a suborder of a new order, which, after all, cannot be rigidly
defined. That the result of this affiliation would be the impossi-
bility of drawing any definite line of demarcation between the
Carnivora and the Insectivora, we are fully prepared to admit; and
if any change were to be made in reference to these orders, we
should prefer the inclusion of the latter, as a suborder, in the
former. Regarding, then, the so-called Creodonta as affiliated to the
Carnivora, it may be remarked that these early insectivoroid
forms lacked the grooved astragalus, and the compound scapho-
lunar of the modern Carnivores; the absence of these specialized
characters being precisely what we should expect to find in early
generalized forms, which may have been ancestral both to the
Carnivora and the Insectivora.
In regard to his families and genera. Prof. Cope is logically con-
sistent to his views of the value of ordinal groups, and consequently
makes them more numerous than we ourselves should be disposed
to consider advisable. After all, however, these different views of
classification are but matters of comparatively minor moment, which
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depend to a great extent on the mode of thought of each individual
writer—a more complex system appearing to one mind to convey
best the idea of mutual affinities, which would be equally well
conveyed to another by a simpler arrangement.
With these preliminary remarks we may proceed to a short notice
of the various memoirs quoted above.
Rhinoceroses and their Allies.—The Ehinoceroses are divided into
the two families Hyracodontidas and Bhinocerotidse (Bhinoceridge);
the latter being split up into the genera Aceratheri'um (1), Dicera-
therium (2), Aphelops (3), Geratorhinns (4), Zalabis (5), Rhinoceros
(6), Atelodus (7), and Gmlodonta (8). Zalabis was made for the
reception of the Siwalik Rhinoceros sivalensis, but the characters on
which it was founded have been shown in the publications of the
Geological Survey of India to have originated in a mistake. We
are inclined to follow the view of Prof. Flower in including Nos. 4,
7, 8, and perhaps 2, in Rhinoceros. The European species of Aeera-
therium have no nasal horn, but are furnished with four anterior
digits; while the American hornless forms grouped under Aphelops are
distinguished by having only three anterior digits, and thereby agree
with the existing species of Rhinoceros. Using Rhinoceros in the
wider sense indicated above, we are inclined to include Aphelops in
Aceratherium; and we must then acknowledge that there is scarcely
more than an arbitrary distinction between the latter and Rhinoceros,
although its retention as a genus may be advisable. The logical
sequence of cutting down the genera of Prof. Cope's Ehinocerotidse
from eight to two, and the consequent relegation of his generic
characters to a minor value, will be the inclusion of his Hyracodon-
tidse in the same family.
Extinct Cats.—The cat-like animals Prof. Cope divides into the
Nimravidae and Felidaa ; the former comprising primitive generalized
forms now entirely extinct, and the latter both the extinct sabre-
toothed Tigers and all existing Cats. Here, again, we are afraid we
must differ from the author as regards his separation of these two
families, and his retention of Dr. Gray's division of the existing Cats
(excluding Cyncelurus) into several genera. The most generalized
animal which can be called a " Cat" in the widest sense of the word
seems to be the Proalurus of the French Phosphorites, which pre-
sents many musteline affinities, and indicates how difficult it is to
form any accurate family divisions in the older mammals. From
this form there is a gradual advance through the genera Pseudalurus,
Archmlurus, JElwogale, Pogonodon, etc. (most of which have more
teeth than existing Cats), to the sabre-toothed Tigers and their modern
allies. The sabre-toothed Tigers (which Prof. Cope divides into Drepa-
nodon and Smilodon, but which we prefer to group together under
the older name Macharodus) are well represented in America; and
all European museums must envy the magnificent skeleton of
Machcerodus (Smilodon) necator figured in the frontispiece to ihis
memoir. The phylogeny of the Cats, as worked out by Professor
Cope and Dr. Filhol, indicates very fully the former history of the
group.
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Extinct Dogs.—The Dogs are included by Prof. Cope in a single
family—the Ganidm—which has been shown by other writers to pass
so imperceptibly by means of the genera Dinocyon and Hyanarctos
into the Ursidce, that it seems impossible to draw any distinction
between the two. Prof. Cope (p. 236) recognizes eight extinctl
American genera of the family, mainly distinguished by dental
characters of more or less importance. The Miocene European genus
Amphicyon is represented by several species; and the same may be
said of the genus Oynodictis, which Prof. Cope identifies with Qale-
cynus, Owen ; the latter appearing to ourselves to be indistinguish-
able from Canis, and of later age than Oynodictis. The peculiar
American genus JElurodon appears to indicate a transition towards
the Hyasnoid Ictitherinm; and since Oynodictis comes extremely close
to some of the Viverridee, we learn how very intimate was the former
connexion between the now well-marked families of the Hyasnidas,
Viverridas, Canidas, and Ursidae.
The Creodonta.—The serial position of the forms included in this
group have been already discussed in our preliminary remarks.
Prof. Cope includes in it the Mesonychidas (1), Hyasnodontida? (2),
Chrysochloridse (3), Centetidas (4), Leptictidaa (5), Potamogalidas
(Mythomyidffi) (6), Talpidse (7), Oxyasnidse (8), and Miacidaa (9).
Nos. 3, 4, 6, 7, are existing families of Insectivora, the remaining
five being extinct. The family Oxyasnidaa includes the genera
Pterodon and Oxycena; but the former appears so closely allied to
Hyasnodon that we are inclined to place all three in the same family.
Oxyana and Hyanodon occur in the Lower Tertiaries of Europe and
America, the latter being also represented in the higher Tertiaries of
India. The type genus of the first family is Mesonyx—evidently a
very generalized form, with the premolar and molar teeth but little
differentiated from one another. Space only admits of noticing a
few of the more interesting forms of the other families. The genus
Stypolophus, Cope, is included in the Leptictidae, and is identical
with the European Cynohycenodon, Filhol, which Prof. Gaudry iden-
tifies with Proviverra, Eutimeyer—the latter name having the priority
over both the others. Prof. Cope (p. 351) mentions a slight, difference
in the form of the fourth upper premolar of the typical Proviverra,
but we are not inclined to regard this as of more than specific value.
The author regards the Leptictidse as the ancestral forms of the
modern Centetida?. The upper dentition of Stypolophus is very like
that of Pterodon, but the lower is quite distinct, and it is compared
by Dr. Filhol to that of the Opossums, while its brain is that of an
Insectivore. It is probable that we may follow Prof. Huxley2 in
regarding this genus as related both to the Hyaenodontidae and the
Centetidas. Another interesting genus included by Professor Cope
in the Leptictidae is that to which he applies the name Esthonyx,
but which has been shown in a late number of this MAGAZINE
to be apparently identical with the European Eocene genus
1
 In Prof. Cope's table Canis is erroneously included among the extinct genera.
2
 Proc. Zool. Soc. 1880, p. 284.
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Platychcerops. Tha author thinks that this genus may be regarded
as an ancestral form of the Erinaceidse. The upper molars and
the hinder premolars are triangular in form, and of equal com-
plexity. In the family Miacidas we have several genera, among
which we may mention Miacis and Didimictis; this family Prof.
Cope regards as making the nearest approach to the modern Carni-
vora Vera, the lower jaw being furnished with a true " carnassial"
tooth. This approximation fully confirms our own view as to the
impossibility of satisfactorily distinguishing the so-called Creodonta
from the Carnivora Vera on the one side and the Insectivora on the
other.
The Lemuroidea and the Insectivora.—In this memoir the author
says that it appears impossible to draw any satisfactory distinction on
the evidence of the skulls and teeth alone between the two groups
mentioned—the latter including, it may be presumed, only those
forms which the author does not class in his Creodonta. This con-
fession appears to us to be another argument against the acceptance
of the author's order Bunotheria (of which the Insectivora, as
restricted by him, form a suborder) ; the retention of which appears
to us merely to obscure the relations of its different members. In
reference to Prof. Cope's so-called Hyopsodus vicarius,—this is
a genus which in a paper read before the Geological Society on
June 24th has been shown to be probably identical with the
English Upper Eocene genus Microchcerus, whose affinities appear to
be decidedly Insectivorine. Lower jaws of the genera Notharctos
and Tomitherium are figured, and appear to indicate forms allied to
the Lemurine Necrolemur and Adapts. A genus represented by species
of small size, and named Anaptomorphus, is considered to be allied to
the existingLemurine Tarsius of Java. In the Insectivora Prof. Cope in-
cludes the European Eocene genus Arctocyon, on account of the form of
its molars, and also classes in the same family the American Achm-
nodon. With regard to the former we are fain to confess that its
affinities seem so generalized that it appears to us to be impossible to
assign it any very definite position, and we should have preferred to
have placed it among the primitive Carnivores without indicating its
relationship too closely. When, indeed, we reflect how very diffi-
cult it has been to assign living forms like Chiromys and Galeopi-
thecus, where we have the whole animal before us, to their proper
serial position, it surely cannot be expected that we can in all cases
refer fossil mammals to a definite position when at the best we have
only more or less perfect portions of the skeleton to guide us. Achw-
nodon appears to us to be a form not improbably connecting the buno-
dont ungulates like Elotherium (with which it has been classed) with
the unguiculate mammals; its affinity to the latter being indicated
by the nature of the articulation of the lower jaw. We totally fail
however, to see why it should be categorically referred to the Insec-
tivora.
The Tertiary Marsupialia.—Our author divides the extinct Mar-
supials into the trituberculate, quadrituberculate, and multitubercu-
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late groups, from the characters of their upper molar dentition. The
first is equivalent to Owen's Sarcophaga; and among it may be men-
tioned the European and North American Eocene genus Peratherium,
which Prof. Gaudry identifies with Didelphys. The second group
agrees w*lth Owen's Poephaga, and is unrepresented in the Tertiaries
of North America. The Multituberculata is divided into the Trity-
lodontidas, represented by the Mesozoic Stereognathus of Europe and
Tritylodon of South Africa; the Polymastodontidse, represented by
the American Eocene Polymastodon; and the Plagiaulacidse, repre-
sented by the European Mesozoic Plagiaulax and the Eocene Neo-
plagiaulax. A genealogical table is given on page 695, in which it
is sought to derive Thylacoleo through Plagiaulax from Tritylodon ;
but it appears to us that the peculiar structure of the characteristic
tooth of Plagiaulax and its extremely small size must be an effectual
bar to this view.
The Amblypoda.—We have already given our opinion in favour of
regarding this so-called order as a suborder of the Ungulata; it is
divided into the sections Taligrada, Pantodonta, and Dinocerata. The
first is represented by the single genus Pantolambda, characterized by
the presence of a " head " to the astragalus. The second (for which we
should prefer the nameCoryphodontia) includes the widely-distributed
Coryphodon Estacodon, Metalophodon, Bathmodon, etc.; and is charac-
terized by the presence of a third trochanter to the femur—a feature
by which it is much more closely related to the Perissodaclyla than
the third section, in which it is absent. The latter section having
been fully noticed in this MAGAZINE, in a review of Prof. Marsh's
Dinocerata, does not call for further reference on this occasion; a
number of figures of Loxophodon occur in it.
Permian Batraehia.—Having already exceeded the space we had
originally assigned to this notice, we must pass the present memoir
with the briefest reference. It contains descriptions of several forms
belonging to the group called by Prof. Cope the Khachitomi, but
which we think might be more advantageously known as the Arche-
gosauria; it being in our opinion far preferable to take group-names
from the genera which have been the longest established and are the
best known. The peculiar structure of the vertebral column in this
group is ingeniously illustrated by the folds caused by flexure in the
, sleeve of a coat. Figures are given of the crania of TrimerorhacMs,
Eryops, and Cricotus ; all of which appear to be peculiar to America.
That this group had originally a very wide extension in space is
proved by the occurrence of representatives in the Permian of
Europe (Actinodon and Archegosaurus), in the Karoo system of South
Africa (Rhytidosteus), and in the Gondwana system of India (Gond-
wanosaurus). All the members of the group are characterized by
the imperfect ossification of the centra of the vertebral column ; each
of which consists of two lateral moieties, an azygos basal moiety,
and iu some cases of a fourth element corresponding to the " wedge-
bone " of the Bhynchocephalia.
In the foregoing notice we have not spared adverse criticism where
we thought there was cause for the same, and we venture to think
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that such criticism is of itself a proof of our high opinion of the
work before us, and of its importance in regard to a full knowledge of
the chain of Mammalian existence. We congratulate Prof. Cope on
the completion of so much good work, and hope that it is but the
earnest of further labours. R- L.
PEOGBEDIUGS.
BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. .
FIFT^-FIFTH MEETING, ABERDEEN, 1885.
SECTION C.—GEOLOGY.
President: Prof. J. W. JUDD, F.R.S., Sec. G.S.
Titles of Papers read September 10th—16th, 1885.
The President's Address:—On some Great Problems in Highland
Geology.
H. J. Johnston-Laris.—Eeport on the Volcanic Phenomena of Vesuvius.
Professor J. Milne.—.Report on the Earthquake Phenomena of Japan.
Professor G. A. Lehour.—On a Slight Shock of recent Earthquake
in Sunderland.
Dr. Tempest Anderson.—The Volcanoes of Auvergne illustrated by
Photographs shown by the Oxyhydrogen Lantern.
Professor E. Hull.—Notice of an outline Geological Map of Lower
Egypt, Arabia Petrsea, and Palestine.
Professor E. Hull.—On the Cause of the Extreme Dissimilarity
between the Faunas of the Eed Sea and Mediterranean, not-
withstanding their recent connection. (Bead in Biology, Sec-
tion D.)
Professor E. Hull—On the Origin of the Fishes of the Sea of Galilee.
(Eead in Biology, Section D.)
Professor E. Hull.— On the Occurrence of Lower Old Eed Conglome-
rate in the Promontory of the Fanad, North Donegal.
Professor T. G. Bonney.— On Bastite-Serpentine and Troktolite in
Aberdeenshire, with a note on the Eock of the. Black Dog.
Professor W. I. Macadam.—The Aberdeenshire Diatomaceous De-
posits : their Extent, Chemical Composition, and Industrial
Uses; with Notes on similar Deposits elsewhere in Scotland.
W. Whitaher.—List of Works on the Geology, Mineralogy, and
Palasontology of Staffordshire.
Lieut-Colonel R. L. Playfuir.—On the Ee-discovery of Lost Nu-
midian Marbles in Algeria and Tunis.
C. E. De Ranee and W. Topley.—Report of the Committee on the
Erosion of the Sea Coasts of England and Wales.
W. Watson.—The Chasm called " The Black Rock of Kiltearn."
Rev. Dr. Davidson.—The Bass of Inverurie, a remainder of an ancient
Alluvial Bed.
Dr. H. W. Crosshey.—Eeport of the Committee on the Erratic
Blocks of England and Wales. •
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